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Abstract 
The size of the shadow banking sector (SBS) has more than doubled in the Czech 
Republic over the last decade. This places a potential burden on policy makers. 
On the one hand, the SBS complements regular banking by expanding access to credit 
and investments, enabling better risk sharing and maturity transformation, and sup-
porting market liquidity. On the other hand, SBS activities can put the stability 
of the financial system at risk and amplify its procyclicality by exacerbating the build-
up of leverage and asset price bubbles. We implement a FAVAR model of the Czech 
economy to determine the impact of macroeconomic factors on the SBS. We find that 
the SBS: (i) is sensitive to changes in market interest rates and term spread; (ii) exhibits 
great procyclicality; (iii) can act as a complement to regular banking and satisfy some 
additional demand for credit. We also define some potential risks of continued growth 
of the SBS, linked to our empirical evidence. 
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1. Introduction
A decade ago, the Great Recession spotlighted both non-bank fi nancial intermediation 
and off -balance activities of traditional banks, broadly referred to as “shadow banking”. 
Although shadow banking activities can enhance the effi  ciency of the fi nancial sector 
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under appropriate conditions, these activities were typically unregulated or lightly regulated 
in the pre-crisis era and signifi cantly contributed to the worldwide economic turmoil 
of 2007–2009. As a result, academics and policymakers have become more interested 
in the determinants, opportunities and threats of shadow banking, and the number of relevant 
research studies has been growing fast. However, this trend is not apparent in the Czech 
Republic (CR) yet, although domestic shadow banking has a long and rich tradition. 
Alternative (parallel) fi nancial structures fl ourished even in socialist Czechoslovakia 
although they were represented by offi  cially illegal loans and currency exchange provided 
by professional money changers (spivs, or “vekslaks” as they were called in Czech). 
In the fi rst half of the 1990s there was a boom of conventional commercial banking which, 
due to the great speed of institutional transformation, resulted in several banking shocks 
and the macroeconomic downturn of 1997. Credit contraction by commercial banks during 
and after the banking crisis probably facilitated the birth of credit unions in the second half 
of the 1990s (see Hampl and Matoušek, 2000). However, these proliferating new fi nancial 
intermediaries were only weakly regulated by the Bureau for Supervision over Credit Unions 
and suff ered a big crisis in 1999–2000, with more than 70% of deposits lost beyond recovery. 
As a result, an amending act had to be approved which limited transfer of credit unions’ 
deposits to subsidiaries and made the supervision and regulation of this sector stricter (see 
Kuc and Teplý, 2015, for details on the history of credit unions in the CR). In 2006 credit 
unions fi nally started to be supervised by the Czech National Bank (CNB); nevertheless, other 
shadow banking entities in a narrow sense had already operated here since the beginning 
of the transformation. For instance, during the mass voucher privatization of 1992–1994, 
numerous investment funds were established the historical role and practice of which are still 
a matter of controversy. Moreover, pension funds appeared on the Czech market in the mid-
1990s and a very fi rst domestic act on non-bank personal loans was approved in 2001. 
Considering such vast historical experience accumulated, it is rather surprising that 
recent scholarly literature pays little, if any, attention to the size, development and impact 
of shadow banking in the CR. Despite the fact that fi ve years have already passed since 
the CNB and the Czech Parliament expressed their opinion on the document “Green Paper, 
Shadow Banking” by the European Commission on the benefi ts, risks and regulation 
of shadow banking in Europe. Notwithstanding, the International Monetary Fund’s infl uential 
study (IMF, 2014) shows that the banking sector constitutes over one-quarter of the total 
fi nancial assets in the euro area. The forthcoming paper by Du et al. (2016) examines 
“a particular form of shadow banking business embedded in the operation of non-fi nancial 
fi rms in China and transition economies in Central and Eastern Europe (CEE), in which fi rms 
borrow in order to lend”. Although the authors include the CR in their multi-country sample, 
they do not provide estimates for most countries and the CR is not an exception.
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This paper thus aims to fi ll the gap in the literature on the Czech shadow banking 
sector (SBS) and contains a pilot estimate of the domestic shadow banking size and 
dynamics. We provide a sector decomposition to better understand the underlying trends and 
tendencies. Further, using a data-rich environment, we employ a factor-augmented vector 
autoregression (FAVAR) approach and explore the role of four potential macroeconomic 
drivers of shadow banking which are frequently discussed in the related literature 
(for a survey, see Duca, 2014). The shadow banking development is a worldwide reality 
(see Woodford, 2010, or Beck et al., 2016) and has a number of pros and cons (see, among 
others, Pozsar et al., 2013). We believe that a deeper understanding of shadow banking 
determinants may help domestic policy makers to mitigate related risks while benefi ting 
from the main advantages.
The paper is organized as follows: Section 2 provides working defi nitions and some 
stylized facts about SBS; Section 3 lays down details on SBS size and dynamics in the CR; 
Section 4 describes model details and data sources; Sections 5 and 6 discuss our results 
and results of a sensitivity analysis and Section 7 concludes.
2. Shadow Banking Definitions – A Brief Overview
To this day, there is no consensus on the defi nition of shadow banking. At an institutional 
level, the fi rst offi  cial defi nition was provided by the Financial Stability Board (FSB), 
which broadly described it as “the system of credit intermediation that involves entities 
and activities outside the regular banking sector” (FSB, 2011, p. 3) or under a narrower 
defi nition as “entities and activities outside the regular banking sector that raise systemic 
risk or regulatory arbitrage concerns” (FSB, 2012, p. 1). While the FSB provided a useful 
benchmark, its defi nitions have many shortcomings. First, in practice, many of shadow 
banking activities might originate within regular banks (see Pozsar and Singh, 2011); 
thus, we cannot conclusively describe shadow banking as activities “outside the regular 
banking sector”. And second, the defi nitions are too broad, open to misinterpretations 
on an entity level. For these reasons, many alternative shadow banking defi nitions have 
been introduced over time, either by academic researchers or by policy-makers. 
Nowadays, we may even attempt to group the defi nitions by their focus: (i) on the entity 
that carries out shadow banking activities (entity-based approach) or (ii) on the activities that 
the entity uses (activity-based approach). For instance, under the entity-based approach, 
Pozsar et al. (2013, p. 1) defi ne shadow banks as “fi nancial intermediaries that conduct 
maturity, credit, and liquidity transformation without access to central bank liquidity 
or public sector guarantees”. Claessens and Ratkovski (2014, p. 4), on the other hand, 
propose to describe shadow banking within the activity-based approach as “all fi nancial 
activities, except regular banking, which rely on a private or public backstop to operate”. 
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This captures activities such as securitization, collateral intermediation and wholesale fund- 
ing arrangements. The IMF (2014) was among the fi rst to combine the above approaches 
and suggested to consider both the fi nancial entity and its market activities. We mark this as
activity of entity-based approach. The IMF (2014, p. 68) states that “fi nancing of bank- and
non-bank fi nancial institutions through noncore liabilities constitutes shadow banking, regard-
less of the entity that carries it out”. Within the European Union, a fi rst offi  cial note on the SBS 
was published by the European Commission (EC) in the form of a Green Paper (see EC, 
2012). Since 2016, the European Systemic Risk Board (ESRB) has published a Shadow 
Banking Monitor, in which the ESRB also applies the activity of entity-based approach. 
Figure 1:  EA Shadow Banking – Aggregate and Component Breakdown1 (EUR trillions)
Note: Annual growth rates in  the  left-hand side chart are based on  changes in  outstanding amount 
at the end of a period. 
Source: ECB/Eurosystem data, own processing
Another interesting aspect, when it comes to shadow banking defi nition, is the diff e-
rentiation between a broad and a narrow perspective. For example, the FSB (2011) uses 
a broad perspective for defi ning a net-wide system and a narrower defi nition for evaluating 
regulatory options over individual entities. The ESRB employs only a broad measure 
of shadow banking in the EU and the EA due to remaining data gaps, comprising total 
assets of investment funds (IFs), including money market mutual funds (MMFs), and 
1 The decomposition of the aggregate measure into components is limited by the data availability 
(ECB data are available since 2009).
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other fi nancial institutions (OFIs), from which we may further extract fi nancial vehicle 
corporations (FVCs). Figure 1 plots the SBS size in the EA, obtained by summing up 
the total assets of listed entities, accompanied by its dynamics. Like the regular banking, 
shadow entities appear to be susceptible to stressful market events, such as the dot-com 
bubble burst or the Great Recession. Still, they have almost tripled in size since 2004 and 
have expanded by almost 40% since 2012. Nowadays, the SBS constitutes over one third 
of the aggregate fi nancial sector in the EA.
2.1 Some common shadow banking characteristics 
First off , we would like to highlight the fact that shadow banking activities do not automati-
cally pose a threat to fi nancial stability in general. The use of shadow banking services 
has a number of advantages: (i) securitization may benefi t from risk diversifi cation and 
even decrease market risks, (ii) securitization transforms illiquid assets (loans) into liquid 
securities, thereby increasing the liquidity of the entire fi nancial system, (iii) through 
securitization, money lenders may signifi cantly reduce the cost of credit (due to lower costs 
of capital, higher liquidity and lower risks) and (iv) the SBS is decentralized. However, 
these benefi ts may only prevail in an appropriate system structure (and regulatory 
environment), with adequate risk assessment of both the securities themselves and their 
transformations and transparency of products and participating institutions. Unless these 
conditions are met, the SBS’s pitfalls will exceed the benefi ts. 
While surveying the existing literature, we may provide some common characteris-
tics of shadow banking entities which will serve in the upcoming country-specifi c analysis: 
(i) the activities are either focused around credit intermediation or they are associated with 
some forms of maturity and liquidity transformation and the use of leverage, (ii) there are 
no public safety nets placed in the system and no lender of the last resort, (iii) the entities 
and activities in the ‘shadows’ are less regulated than the regular banking institutions, and 
(iv) the absence of trivial regulation associated with the lack or weak regulatory arbitra-
geurs in the SBS may drive the fi nancial system towards a point of systemic fragility. 
Through the rest of the paper, we follow the activity of entity-based approach and use 
a broad measure to describe the SBS in the CR. To partially overcome the data limitations 
of the ECB/Eurosystem, we extract historical time series from the CNB data storage. 
3. Shadow Banking Structure in the Czech Republic
Even though Czech banks use primarily a traditional business model and invest mostly 
in conservative securities, there are many other forms of fi nancial intermediaries that are 
historically well established. These entities can be summarized into the following groups: 
investment funds (IFs), money market funds (MMFs) and other fi nancial institutions 
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(OFIs, comprised of other fi nancial intermediaries, fi nancial auxiliaries and captive fi nan-
cial institutions, and money lenders). The shadow banking activities in the CR are relatively 
simple since they do not involve long and complex chains of intermediation2. Nowadays, 
these activities are mostly concentrated around credit intermediation, liquidity and 
maturity transformations. Note that we exclude insurance corporations and pension funds 
(ICPFs) from the shadow market entities3, although they may carry out intermediation 
activities that can substitute or complement banking activities. This exclusion is based 
on the fact that ICFPs do not hold against the cross-check with common shadow banking 
characteristics (Section 2.1) as they are commonly regulated (OECD, 2015)4. 
Figure 2 shows our estimate of the SBS size in the CR, which is the sum of the total 
assets of defi ned entities5. Compared to the size of regular banking assets, the size of shadow 
banking is rather small and constitutes roughly 20% of the total fi nancial sector (end-of-2016
data). In general, the SBS grew at a steady pace prior to the last fi nancial crisis and 
started to exhibit a downward-sloping trend after the crisis outburst. A high correlation 
of shadow and regular banking development during the period 2006–2009 was shattered 
after the crisis, with relatively greater fl uctuations in the growth rate of shadow banking. 
In fact, the volatility of the SBS growth was two and a half times higher than the volatility 
of the regular banking sector growth in the post-crisis period. This suggests that the SBS 
may, on the one hand, react faster to changing conditions but, on the other hand, is 
more vulnerable to adverse economic development. After 2012, the SBS growth started 
to outperform that of the regular banking sector. To some extent, this is a natural by-product 
of the deepening of fi nancial markets, with a concomitant rise in the rest of the economy 
and wealth of economic agents. However, if such a dynamic development continues, 
it may pose a risk to fi nancial sector stability in the future. 
The CNB’s approach towards the shadow banking entities is based upon the European 
law and Decree no. 314/2013 Coll., which requires submitting of fi nancial statements. 
The CNB oversees shadow banking entities and may take remedial measures or sanctions 
or, in the extreme case, remove their license. Still, a rapid expansion of the SBS might lower 
the control of credit dynamics in the economy and thus undermine the regulatory power 
of macroprudential policy. 
2 Home Credit and Raiffeisenbank activities in 2003 and 2006, respectively, show an example 
of off-shore credit card conduit securitization transactions and may indicate that the Czech 
financial market is already prepared for cross-border securitizations (David and Šebesta, 2007).
3 This is rather common in the shadow banking literature, see for example Bakk-Simon et al. 
(2012, pp. 20), IMF (2014) and Pozsar et al. (2013), among others.
4 For example, the ESRB (2016) and Bakk-Simon et al. (2012) exclude ICPFs from their shadow 
banking estimates. 
5 Note that data prior to 2008 are taken from the CNB data storage (ARAD archive) and were 
subject to different methodology that the post-2008 data. However, statistical tests conducted reject 
the presence of any structural breaks within the data.
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 Figure 2:  Shadow vs. Regular Banking Sectors in the Czech Republic (CZK billions)
Source: CNB data, own processing
Further, we examine the SBS components in the CR in more detail (Figure 3). 
Nowadays, the SBS consists mostly of other fi nancial institutions (80%) and investment 
funds (20%). Up until the Great Recession, the SBS expansion was led primarily by OFIs 
growth with an average pace rate around 4.5%. OFIs consist of all nonbank fi nancial 
corporations and quasi corporations engaged mainly in fi nancial intermediation6. After 
the crisis, OFIs experienced rapid growth, mainly as a market reaction to an all-time low 
interest rate environment. The sudden surge at the end of 2016 may be associated with 
real income growth and increased household savings. This would suggest that economic 
agents allocate their resources not only to regular banking sector products but are starting 
to use more vividly products off ered by OFIs. 
Investment funds started to grow faster in reaction to the crisis, as they off er a way 
for potential investors to secure their money in longer-term and safer instruments. 
Nowadays, the growth of investments funds is mainly a refl ection of structural changes 
in the Czech economy (a general increase in wealth) but it is also partly driven by the desire 
of economic agents to get higher returns on their resources compared to regular bank 
products. As of 2016, investment funds were the fastest-growing segment of the domestic 
fi nancial sector. Despite the strong growth of investment funds, their share in the whole 
fi nancial sector remains low. This is well captured by the results of decomposition 
6 OFIs may be further decomposed into financial leasing companies (23%), factoring and forfeiting 
companies (2%), other lending companies (4%) and the rest (71%) – these shares are calculated 
based on end-of-2016 data. 
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presented in Figure 3, where we weight the growth rate with the relative share of individual 
shadow banking components on the aggregate estimate.
Figure 3:  Czech Shadow Banking Sector – Component Breakdown (CZK billions)
Source: CNB data, own processing
4. Methodology
In the empirical part of the paper, we take a closer look at the potential determinants 
of SBS development. To capture the SBS interactions with real economic environment, 
we estimate a FAVAR model described in Bernanke et al. (2005). The primary motivation 
for choosing the FAVAR model is to use the advantageous logic of VAR models, which 
are a theory-free way to let data speak about causality questions. The FAVAR model also 
addresses the dilemma arising from the information defi ciency and the degree-of-freedom 
problem in traditional VAR models7. 
 In contrast to simple VAR model, the FAVAR model includes unobserved low-dimen-
sional factors in the autoregression, thus reducing the information bias. The FAVAR model 
thus uses the advantages of a data-rich environment, while remaining tractable in terms 
of the number of parameters to be estimated. In our application, we specify an M × 1  vector
7 The relatively small number of variables in a small VAR model may not be sufficient to properly 
identify shocks, which increases the risk of a biased estimate (see Bai et al., 2016, for detailed 
review). On the other hand, including more series in a VAR model is limited because of the loss 
of degrees of freedom.
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of macroeconomic and fi nancial time series Yt and a K × 1vector of unobserved factors Ft . 
We assume that the joint dynamics of tt YF ,  are given by the following equation: 

t
t
Y
F 


(L)  ,
1
1
t
t
t
Y
F 



  (1) 
where Φ(L) is a lag polynomial and t  is an error term with a zero mean and a covariance 
matrix Q. Equation (1) is a standard VAR model that can be interpreted as a reduced form 
of a linear rational-expectations model with both observed and unobserved variables. 
The unobserved variables make the model impossible to estimate. Therefore, we assume 
that there are additional informational time series Xt linked to the unobservable factors Ft 
and the observable factors Yt :
,tt
y
t
f
t eYFX   (2) 
where Λf and Λy are matrices of factor loadings and te  is a serially uncorrelated error 
term with a zero mean (innovation shock). Equation 2 captures the idea that both vectors 
tY  and Ftʹ  are pervasive forces that might drive the common dynamics of Xtʹ. This static 
representation of the dynamic factor model allows us to estimate the factors by principal 
components. As the static factors incorporate information from a large number of economic 
variables, the information set of the structural factor model is far greater than that 
of a standard VAR. Thus, it becomes unlikely that the information set of economic agents 
will be superior to our information set used. For details on the estimation procedure, 
please consult Appendix B8. 
4.1 Data and identif ication scheme
Our vector Xt for factor extraction consists of a balanced panel of 159 quarterly time series 
which represent the Czech economy and the rest of the world. They are drawn mainly 
from the CNB, Czech Statistical Offi  ce and ECB databases. The data span over the period 
2005 Q1 – 2017 Q1. Generally, it is not required to perform any ex ante categorization 
of data but we can benefi t from stacking the data into sub-groups in accordance with 
the diff erent classes of economic variables for the sake of clarity of our computational 
process. We divide the set of variables into eight logical blocks (see Table 1). Note 
that prior to the estimation, the data were transformed to assure stationarity of the time 
series using natural logarithms and fi rst diff erences9. By modelling the shadow banking 
8 The FAVAR modelling framework is used in many economic applications, see for instance Boivin 
et al. (2009), Forni and Gambetti (2010) and Eickmeier and Hofmann (2013). 
9 A more detailed description of the data is available upon request.
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dynamics in a data-rich environment, we control for real economy development, changes 
in the monetary policy, fi nancial sector development and external infl uences. 
To identify policy innovations, we divide our panel of variables into two groups: slow 
and fast-moving variables. Blocks describing the external environment, real economy, 
fi scal variables and prices are classifi ed as slow-moving (in the same order as in Table 1).
A slow-moving variable is one that is largely predetermined in the current period. 
The rest of the blocks are classifi ed as fast-moving, which are assumed to be highly 
sensitive to contemporaneous economic news or shocks. The innovations are then 
identifi ed recursively using this ordering. Note that the variables from which we extract 
the innovations are always ordered last in the covariance matrix (and treated as a factor 
on their own). This means that we assume each of the given innovations to aff ect our 
latent factors with a lag of one quarter10. Since we are working with a relatively scarce 
sample size, we must be careful to avoid a shortage of degrees of freedom; thus, we prefer 
to use a smaller model with a lower number of lags. The more sensitive exclusion based 
on the general-to-specifi c approach suggests that two lags are suffi  cient. Therefore, our 
baseline FAVAR model contains two lags.  
Table 1:   Sub-groups of Variables in the Dataset
Data Sub-groups Slow/Fast moving Number of Variables
External environment (S) 21
Real economy (S) 32
Labour market (S) 19
Government (S) 10
Prices and price expectations (S) 21
Interest rates and credits (F) 31
Financial sector (F) 19
Exchange rates (F) 6
Note: Sub-groups highlighted in  bold contains variables which are used as a  source of an  identified 
shock. These variables are never included in the dataset from which we extract the factors.
Source: Own processing
10 Note that the estimated system (given by Equation 1 and 2) may be used to draw out the responses 
of any series contained in the vector Xtʹ . In this spirit, the identification scheme can be checked 
against the responses of many variables. 
13Prague Economic Papers, 2020, 29(1), 3– 28, https://doi.org/10.18267/j.pep.710
Table 2:  Description of Variables Used as Innovations
Innovation (shock) Source variable
Monetary expansion Decrease in 3-month inter-bank rate (PRIBOR), average of observations 
Business cycle boom Increase in real gross domestic product growth (seasonally adjusted)
Term spread growth Increase in difference between 10Y government bond yields and 3M PRIBOR, i.e., decrease in “preference of liquidity”
Bank growth Increase in regulated bank size growth (total assets)
Source: CNB data
We consider four macroeconomic and fi nancial variables as potential shadow banking 
determinants (Table 2) and use these as sources of innovations. First, we consider eff ects 
of a change in the inter-bank rate, used as a proxy for monetary policy changes (monetary 
expansion) 11. However, given the fact that a generally low interest rate environment could 
make investors turn to shadow banks, we might just be picking up this “search for a yield 
motive”. Second, we want to test the procyclical behaviour of shadow banks. For this 
purpose, we consider a change in the domestic demand and supply conditions, captured 
in a real GDP growth rate (business cycle boom). Third, we model a change in term spread 
to refl ect liquidity or maturity transformation motives of banks in the CR (term spread 
growth). Fourth, we want to verify the potentially complementary character of the regular 
sector and the SBS (bank growth), which seems likely judging from the overall exposures 
of OFIs to regular banks (see Figure 1A in Appendix A).
5. Results and Discussion
For a clear presentation of our results, we provide impulse responses of the SBS to the four 
considered shocks. We plot the median responses to show the central tendency of the es-
timated response functions. The responses were normalized to entail 100 basis point (bp) 
innovations. 
First, the SBS growth increases by up to 30 bps as a result of a monetary expansion 
with the peak reaction in the sixth period after the shock.12 This fi nding also quantitative-
ly corresponds to results obtained from recent DSGE models with a microfounded SBS 
(Verona et al., 2013). It shows that the search for a yield motive may be of some impor-
11 Similarly to how it is done in the CNB’s forecasting system. 
12 Similar results were obtained by the IMF (2014) and Cecchetti et al. (2017) for a large panel 
of economies and Barbu et al. (2016) for an EU-wide panel. However, the Czech Republic was not 
present in the three panel studies. Also, Barbu et al. (2016) form a highly unbalanced panel of countries 
and consider only money market mutual funds as representatives of the shadow banking sector. 
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tance in the Czech banking sector. The lower yields motivate investors to search for more 
attractive returns in riskier places. Interestingly, we fi nd no support for the controversial 
“waterbed eff ect” of monetary policy (Nelson et al., 2017; Herman et al., 2017), i.e., credit 
extension by banks and nonbanks responding in opposite directions to monetary shocks.
Second, we may state that the SBS reacts pro-cyclically to the business cycle develop-
ment (following the shock, it grows by up to 50 bps). This result is in line with recent 
economic experience and it is confi rmed by other experimental studies (see IMF, 2014; 
Brunnermeier and Sannikov, 2014). In boom years, the SBS transforms risky assets into 
short-term money-like instruments held by households, fi rms and institutional investors. 
However, liquidity and credit conditions sharply contract in the burst period (Moreira and 
Savov, 2017). Also, since the SBS off ers an alternative source of funding to the real econo-
my, we may expect that some portion of the additional demand for money will be satisfi ed 
by shadow banking entities. According to our results, the peak reaction of the SBS size 
to business cycle shock happens two years after the shock. 
Figure 4:  Shadow Banking Sector Responses to Defined Innovations
Note: The baseline model is estimated using 3 factors and 2 lags; corresponding 90% probability bands are 
reported. The y-axis measures the strength of variables responses; the x-axis is quarters after the shock.
Source: Own processing
Third, we identify a positive albeit very short and faint impact (30 bps) of increased 
term spread on SBS growth as the eff ect diminishes completely one year after. The deepen-
ing of the gap between the long-term and short-term interest rates is likely to alter 
the behaviour of households and fi rms, which may benefi t from easy money off ered 
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by some OFIs. In addition, it shows that shadow banking entities may be used for liquidity 
and maturity transformations. 
Last, we simulate a situation in which regular banks experience signifi cant growth 
in terms of their aggregate balance. This situation may be well associated with increased 
demand for credit and other banking products. We fi nd that regular banking sector growth 
is followed by a minor growth of the SBS (by up to 10 bps). This points to a somewhat 
complementary character between regular and shadow banks, which alone is evident from 
the signifi cant exposures of shadow banks to the regular banking sector (see Appendix A). 
Also, it confi rms that the increased demand for credits may be satisfi ed not only by regu-
lar banking products but also by shadow entities.
6. Sensitivity Analysis by Shadow Banking Sector Components
Since the analysis of the aggregate SBS provides only a limited amount of information, 
we proceed with an analysis of the individual components of the Czech SBS. Note that 
we add the ICPFs to this exercise, mainly to stress out the potential complementarities 
between the development of institutional investors and nonbank fi nancial intermediaries13. 
The responses are cumulated over a three-year horizon. 
First, after a monetary expansion, there is an obvious increase in total SBS growth 
driven by all its components, especially by the surge in investment fund assets (400 bps 
in three years). This highlights the existence of a search for a yield motive, under which 
the economic agents look for more profi table investment opportunities. On the contrary, 
the assets of ICPFs slightly decrease after the shock.14 Second, we observe the strongest 
reaction of the SBS and its components after the business cycle boom, which encourages
fl ow of funds mainly into OFIs and MMFs. Also, we pick up an increase in ICPFs, 
most likely due to a general increase in income and wealth of economic agents. In turn, 
the interest in products of various investment funds decreases. This may be explained 
by the strong government support to pension funds through most of the sample period, 
which puts them ahead of investment funds. Third, the cumulative eff ect of term spread 
growth is rather insignifi cant at the aggregate level, even though the reactions of individual
components are not negligible (but they off set each other). Again, the decrease in long-
term investment funds and increasing shares in money market funds point to a search 
for a liquidity motive. Last, the reaction of the SBS to regular banking sector growth is 
13 According to COM/STD/DAF (2015), more than one-third of the countries questioned consider 
ICPFs a part of the definition of shadow banking. 
14 Our finding is consistent with the multi-country evidence by Cecchetti et al. (2017) except risk-
taking by insurance companies, which responds in the same direction to monetary policy in their 
paper. 
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rather minor, which supports our suggestion presented in Section 3 above that the positive 
relationship of these two sectors was shattered after the crisis. The responses of individual 
components show that the increased demand for credits and banking products (associated 
with increase in regular banking assets) is also transmitted to OFIs. 
 
Figure 5:  Sensitivity Analysis by Shadow Banking Sector Components
Source: Own processing
7. Conclusion
In the paper, we provide a pilot estimate of the shadow banking sector (SBS) size in the CR. 
Based on our original estimate, the SBS remains rather small compared to the Eurozone 
average with a share of 20% in the total fi nancial sector assets. Nevertheless, the SBS 
exhibits great variation, especially in the post-crisis period where its growth even out-
performs that of the regular banking sector. Further, we decompose the SBS into its 
components to better understand its evolution over time. In the empirical part of the paper, 
we construct a FAVAR model of the Czech economy and use the advantageous data-rich 
environment to examine the importance of four potential macroeconomic drivers of shadow
banking dynamics. 
First, we fi nd some support to the search for a yield motive as the SBS generally 
expands following an expansionary monetary policy shock. This rapid expansion is caused 
by a surge in investment fund assets, suggesting that economic agents are more likely to seek 
higher profi tability inside the SBS. Second, we fi nd some evidence of SBS procyclicality 
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as we detect the strongest positive median reaction and the highest accumulated response 
in a three-year period in the case of reaction to a business cycle boom. Generally, the SBS 
transforms risky assets into short-term money-like instruments, a function which will 
become more evident in boom years. The business cycle boom encourages fl ow of funds 
mainly into OFIs and MMFs. Third, we fi nd only minor albeit positive impact of increased 
term-spread. This speaks in favour of the fact that shadow banking entities might be used 
for liquidity or maturity transformation. Also, the frequently forgotten policy of debt 
management may have some indirect impact on the SBS due to issuance of bills and 
bonds, which infl uence yield curve and therefore term spread. Fourth, we show that 
regular banking sector growth might be associated with a minor growth in the SBS. Two 
explanations are off ered: the complementary character of services provided by regular and 
shadow banks and the fact that some of the increased demand for credit might be satisfi ed 
by not only regular but also shadow banks. 
Overall, we can expect the SBS to continue to grow. Even though the SBS in the CR 
is currently rather small in an international comparison, its role within the fi nancial market 
as well as in the entire economy cannot be neglected. To do this fact justice, we provide 
some potential risks stemming from the continued growth of shadow banking, linked 
to out empirical evidence: (i) accommodative monetary policy may support SBS expansion 
which, in turn, might endanger the stability of the fi nancial sector due to the lack of any 
safety nets within the sector. This channel adds another portion of potential confl icts 
to the monetary-macroprudential policy interactions (Verona et al., 2013; Frait and 
Malovaná, 2017); (ii) the evident SBS procyclicality is troubling as adverse market 
developments may cause an increase in the number of withdrawals from investment 
funds, causing huge losses in the economy; (iii) the existence of joint exposures between 
the regular and SBS increases the systemic risk.
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Appendix
A.  Breakdown of Czech Financial Intermediaries
Figure 1A:  Overall Market Shares and Total Exposures of Regular and Shadow Banks 
(CZK billions)
Note: A = assets, L = liabilities. Shadow banks comprise other financial intermediaries only. IPFCs = invest-
ment and pension funds. 
Source: CNB Financial Stability Report 2016/2017
B. Details on the Estimation Procedure
The model is estimated in fi ve steps. First, all factor models require an initial step prior 
to the estimation to determine the optimal number of factors used. One possibility is 
to use the Bai-Ng information criterion to determine the number of factors present 
in the macroeconomic data vector Xt . However, as shown by Tuzcuoglu and Hoke (2016), 
diff erent time spans might lead to diff erent numbers of factors. Also, the Bai-Ng criterion 
does not solve the issue of how many factors we should include in the VAR model 
itself. We recommend employing a following general-to-specifi c approach: (i) estimate 
the model with a large number of factors; (ii) check the correlations of every single variable 
with the estimated factors; (iii) eliminate those factors which do not yield a statistically 
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signifi cant correlation with any group of variables in Xt ; (iv) check that the simplifi ed model 
remains congruent.
In our application, we have used from 7 to 3 factors and the model with 3 latent factors 
provides the highest explanatory power and its results are therefore reported in the main text. 
In Table 1A, we check the correlations of sub-groups of variables with the estimated factors. 
Visual inspection helps us to determine the actual interpretation of these factors. The fi rst 
factor loads on real economic variables, coupled with prices. The positive correlations 
accumulated in the second factor correspond at most to credit and fi nancial sector-related 
variables. The third factor explains the external development, which is of great importance 
to Czech economy. The remaining fourth and fi fth factors are mostly insignifi cant in terms 
of correlations, which only justifi es estimating the FAVAR model with just three latent 
factors.
Table 1A:  Correlations Among Data and Estimated Factors
Data Sub-groups Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
Real economy    0.464    0.148 −0.191 −0.070 −0.015 −0.035 0.101
Labour market    0.289    0.151    0.110 −0.096 0.072 0.056 −0.081
Government    0.233 −0.546 −0.108 −0.016 0.031 0.168 −0.170
Prices and price 
expectations
   0.415 −0.102    0.087 0.083 0.199 0.068 0.011
Interest rates and credits −0.107    0.313    0.197 0.063 −0.054 −0.083 0.015
Financial sector    0.006    0.240    0.188 0.108 −0.069 0.081 0.043
Exchange rates −0.153 −0.031 −0.015 −0.014 0.025 0.134 0.034
External environment    0.128    0.136   0.413 0.210 −0.004 0.091 0.071
Factor 1    1 – – – – – –
Factor 2    0.068    1 – – – – –
Factor 3    0.006 −0.061  1 – – – –
Factor 4    0.031    0.057 −0.056 1 – – –
Factor 5    0.023 −0.013 −0.011 0.002 1 – –
Factor 6    0.019 −0.008 −0.019 0.009 0.006 1 –
Factor 7 −0.020    0.084 −0.028 0.010 0.018 0.074 1
Note: The table shows average correlations between sub-groups of variables with five estimated factors. 
Source: Own processing
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Second, we follow Stock and Watson (2002) and divide our panel of variables into two
groups: slow- and fast-moving variables. Then, we use a two-step principal components 
approach, which is a nonparametric way of estimating the space spanned by the common 
components Ctʹ  =  (Ftʹ, Ytʹ ) in (2). The common components Ct are estimated using 
the fi rst K + M principal components of Xt . Note that we impose the factor restriction 
(as in Bernanke et al., 2005), which identifi es the factors against any rotations. Ftʹ  is 
obtained as the part of the space covered by Ctʹ   that is not covered by Yt . In our application, 
we assume that the vector Yt holds only the specifi ed innovations. As such, Yt may be treated 
as a separate factor with a pervasive eff ect on the rest of the economy (Xt). In other words, 
for the two-step approach to work, our identifi cation scheme requires fi rst controlling 
for the part of Ctʹ   that corresponds to the innovation in Yt. A following regression is estimated 
in the process: tTY
S
tFt eYbFbC   where Ftʹ  S are slow-moving factors estimated from 
the slow-moving variables and Ftʹ  = Ctʹ   –  bY  ʹYt . Third, the loading matrices are fi tted 
into a VAR framework, estimated using the standard method, with Ft  being replaced 
by Ftʹ  . Fourth, the VAR is estimated and identifi ed recursively using the ordering specifi ed 
in the main text. Fifth, we construct confi dence bands of the impulse response functions 
using a bootstrap-after-bootstrap technique proposed by Kilian (1998). 
C. FAVAR Dataset
Table 2A shows all time series incorporated in the analysis. The abbreviations used 
stand for: CSO – Czech Statistical Offi  ce, CNB – Czech National Bank database ARAD, 
IMF – International Monetary Fund database, ECB – European Central Bank Statistical 
Data Warehouse, EIA – U.S. Energy Information Administration. The transformation 
codes (TC) are: 1 – no transformation; 2 – fi rst diff erence of logarithm. SA denotes 
seasonally adjusted variables using CENSUS X13. S/F ranks variables as slow- or fast-
moving in the estimation.
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Table 2A:  Time Series Incorporated in the Analysis
Group No. Series description Unit Source Adj. TC S/F
R
e
a
l 
e
co
n
o
m
y
1 Industrial production index, industry total 2010=100 CSO - Industry, energy SA 2 S
2 Industrial production index, mining and quarrying 2010=100 CSO - Industry, energy SA 2 S
3 Industrial production index, manufacturing 2010=100 CSO - Industry, energy SA 2 S
4 Industrial production index, electricity, gas, steam and air conditioning supply 2010=100 CSO - Industry, energy SA 2 S
5 Sales from industrial activity, industry total 2010=100 CSO - Industry, energy SA 2 S
6 Sales from industrial activity, mining and quarrying 2010=100 CSO - Industry, energy SA 2 S
7 Sales from industrial activity, manufacturing 2010=100 CSO - Industry, energy SA 2 S
8 Sales from industrial activity, electricity, gas, steam and air conditioning supply 2010=100 CSO - Industry, energy SA 2 S
9 Direct export sales, industry total 2010=100 CSO - Industry, energy SA 2 S
10 Direct export sales, mining and quarrying 2010=100 CSO - Industry, energy SA 2 S
11 Direct export sales, manufacturing 2010=100 CSO - Industry, energy SA 2 S
12 Domestic sales, industry total 2010=100 CSO - Industry, energy SA 2 S
13 Domestic sales, mining and quarrying 2010=100 CSO - Industry, energy SA 2 S
14 Domestic sales, manufacturing 2010=100 CSO - Industry, energy SA 2 S
15 Domestic sales, electricity, gas, steam and air conditioning supply 2010=100 CSO - Industry, energy SA 2 S
16 New industrial orders, industry total 2010=100 CSO - Industry, energy SA 2 S
17 Non-domestic new orders 2010=100 CSO - Industry, energy SA 2 S
18 Domestic new orders 2010=100 CSO - Industry, energy SA 2 S
19 Construction production index 2010=100 CSO - Construction SA 2 S
20 Construction production index, buildings 2010=100 CSO - Construction SA 2 S
21 Construction production index, civil engineering works 2010=100 CSO - Construction SA 2 S
22 Retail trade receipts 2010=100 CNB, ARAD SA 2 S
23 Gross domestic product, market prices Millions CZK CSO - GDP SA 2 S
24 GDP deflator 2010=100 CNB, ARAD SA 2 S
25 Final consumption expenditures, total, current prices Millions CZK CSO - GDP SA 2 S
26 Final consumption expenditures, households, current prices Millions CZK CSO - GDP SA 2 S
27 Final consumption expenditures, government, current prices Millions CZK CSO - GDP SA 2 S
28 Final consumption expenditures, non-profit organisations, current prices Millions CZK CSO - GDP SA 2 S
29 Gross capital formation, total, current prices Millions CZK CSO - GDP SA 2 S
30 Export, current prices Millions CZK CSO - GDP SA 2 S
31 Import, current prices Millions CZK CSO - GDP SA 2 S
32 Real gross domestic product Millions CZK CSO - GDP SA 2 S
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Group No. Series description Unit Source Adj. TC S/F
La
b
ou
r m
ar
ke
t
33 Industry total, average number of persons employed (ANPE)
No. 
of persons CSO - Industry, energy SA 2 S
34 Industry, mining and quarrying, ANPE No. of persons CSO - Industry, energy SA 2 S
35 Industry, manufacturing, ANPE No. of persons CSO - Industry, energy SA 2 S
36 Industry, electricity, gas, steam and air conditioning supply, ANPE
No. 
of persons CSO - Industry, energy SA 2 S
37 Industry total,  average gross nominal wage (AGNW)
CZK per 
person CSO - Industry, energy SA 2 S
38 Industry, mining and quarrying, AGNW CZK per person CSO - Industry, energy SA 2 S
39 Industry, manufacturing, AGNW CZK per person CSO - Industry, energy SA 2 S
40 Industry, electricity, gas, steam and air conditioning supply, AGNW
CZK per 
person CSO - Industry, energy SA 2 S
41 Construction total, average number of persons employed (ANPE)
No. 
of persons CSO - Construction SA 2 S
42 Construction total, average gross nominal wage (AGNW)
CZK per 
person CSO - Construction SA 2 S
43 Employees total, hours worked thousand hours CSO - GDP SA 2 S
44 Employees, Agriculture, forestry and fishing thousand hours CSO - GDP SA 2 S
45 Employees, Manufacturing, mining and quarrying and other industry
thousand 
hours CSO - GDP SA 2 S
46 Employees, Construction thousand hours CSO - GDP SA 2 S
47 Employees, Trade, transportation, accommodation and food service
thousand 
hours CSO - GDP SA 2 S
48 Employees, Public administration, education, health and social work
thousand 
hours CSO - GDP SA 2 S
49 General unemployment rate of the aged 15 to 64 years % CNB, ARAD SA 1 S
50 Job Vacancies thousand CNB, ARAD SA 2 S
51 Unplaced job seekers thousand CNB, ARAD SA 2 S
G
ov
er
nm
en
t
52 Government debt, total Millions CZK CSO - Government SA 2 S
53 Debt securities, total Millions CZK CSO - Government SA 2 S
54 Debt securities, short-term Millions CZK CSO - Government SA 2 S
55 Debt securities, long-term Millions CZK CSO - Government SA 2 S
56 Government loans, total Millions CZK CSO - Government SA 2 S
57 Government loans, short-term Millions CZK CSO - Government SA 2 S
58 Government loans, long-term Millions CZK CSO - Government SA 2 S
59 Debt interests paid Millions CZK CSO - Government SA 2 S
60 Government expenditures, total Millions CZK CSO - Government SA 2 S
61 Government revenue, total Millions CZK CSO - Government SA 2 S
Table 2A: (Continuation)
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Group No. Series description Unit Source Adj. TC S/F
Pr
ic
es
 a
nd
 p
ri
ce
 e
xp
ec
ta
ti
on
s
62 Consumer Price Index (CPI), total 2015 = 100 CNB, ARAD SA 2 S
63 CPI, food and non-alcoholic beverages 2015 = 100 CSO - Prices SA 2 S
64 CPI, alcoholic beverages, tobacco 2015 = 100 CSO - Prices SA 2 S
65 CPI, clothing and footwear 2015 = 100 CSO - Prices SA 2 S
66 CPI, housing, water, electricity, gas and other fuels 2015 = 100 CSO - Prices SA 2 S
67 CPI, furnishings, household equipment, routine maintenance of the house 2015 = 100 CSO - Prices SA 2 S
68 CPI, health 2015 = 100 CSO - Prices SA 2 S
69 CPI, transport 2015 = 100 CSO - Prices SA 2 S
70 CPI, communications 2015 = 100 CSO - Prices SA 2 S
71 CPI, recreation and culture 2015 = 100 CSO - Prices SA 2 S
72 CPI, education 2015 = 100 CSO - Prices SA 2 S
73 CPI, restaurants and hotels 2015 = 100 CSO - Prices SA 2 S
74 CPI, miscellaneous goods and services 2015 = 100 CSO - Prices SA 2 S
75 Industrial Producer Prices (IPP), total 2015 = 100 CSO - Prices SA 2 S
76 IPP, mining and quarrying 2015 = 100 CSO - Prices SA 2 S
77 IPP, manufacturing 2015 = 100 CSO - Prices SA 2 S
78 IPP, electricity, gas, steam and air conditioning supply 2015 = 100 CSO - Prices SA 2 S
79 IPP, water supply; sewerage, waste management and remediation activities 2015 = 100 CSO - Prices SA 2 S
80 Market services price indices in the business sphere, total 2005 = 100 CSO - Prices SA 2 S
81 Inflation expectations of non-financial corporations and companies for the 1Y horizon % CNB, ARAD SA 1 F
82 Financial market inflation expectations for 1Y horizon % CNB, ARAD SA 1 F
Table 2A:  (Continuation)
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Group No. Series description Unit Source Adj. TC S/F
In
te
re
st
 ra
te
s 
an
d 
cr
ed
it
s
83 Repo rate - 2 weeks % CNB, ARAD – 1 F
84 PRIBOR 3M % CNB, ARAD – 1 F
85 PRIBOR 1Y % CNB, ARAD – 1 F
86 Government bond yield 2Y % CNB, ARAD – 1 F
87 Government bond yield 5Y % CNB, ARAD – 1 F
88 Government bond yield 10Y % CNB, ARAD – 1 F
89 Bank interest rates on CZK-denominated loans, households total % CNB, ARAD – 1 F
90 Bank interest rates, households, up to 1Y % CNB, ARAD –  1 F
91 Bank interest rates, households, up to 5Y % CNB, ARAD – 1 F
92 Bank interest rates, households, over 5Y % CNB, ARAD –  1 F
93 Bank interest rates, households consumer credit - total % CNB, ARAD – 1 F
94 Bank interest rates, households for house purchase - total % CNB, ARAD – 1 F
95 Bank interest rates, households other loans - total % CNB, ARAD – 1 F
96 Bank interest rates, non-financial corporations % CNB, ARAD – 1 F
97 Bank interest rates, non-financial corporations, up to 1Y % CNB, ARAD – 1 F
98 Bank interest rates, non-financial corporations, up to 5Y % CNB, ARAD – 1 F
99 Bank interest rates, non-financial corporations, over 5Y % CNB, ARAD  – 1 F
100 Monetary base, monthly average Billions CZK CNB, ARAD – 2 F
101 Monetary aggregate M1 Millions CZK CNB, ARAD – 2 F
102 Monetary aggregate M2 Millions CZK CNB, ARAD – 2 F
103 Loans to residents and non-residents - MFIs Millions CZK CNB, ARAD  – 2 F
104 Loans to non-financial corporations - MFIs Millions CZK CNB, ARAD – 2 F
105 Loans to financial corporations - MFIs Millions CZK CNB, ARAD – 2 F
106 Loans to government Millions CZK CNB, ARAD – 2 F
107 Loans to households Millions CZK CNB, ARAD – 2 F
108 Loans, short-term (up to 1Y) Millions CZK CNB, ARAD – 2 F
109 Loans, medium-term (up to 5Y) Millions CZK CNB, ARAD – 2 F
110 Loans, long-term (over 5Y) Millions CZK CNB, ARAD – 2 F
111 Consumption loans, total Millions CZK CNB, ARAD – 2 F
112 Mortgages, total Millions CZK CNB, ARAD – 2 F
113 Other loans, total Millions CZK CNB, ARAD – 2 F
Table 2A:  (Continuation)
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Group No. Series description Unit Source Adj. TC S/F
Fi
na
nc
ia
l s
ec
to
r
114 Capital adequacy ratio, total % CNB - non-public data SA 1 F
115 Leverage ratio, total % CNB - non-public data SA 1 F
116 Risk-weighted assets to total assets % CNB - non-public data – 1 F
117 Non-performing loans to total assets % CNB - non-public data – 1 F
118 Loans to total assets (LTA) % CNB - non-public data –  1 F
119 Spread, defined as the difference between 10Y gov. bonds yield and PRIBOR 3M % own calculation  – 1 F
120 Composite indicator of sovereign stress 0-1 interval ECB –  1 F
121 Financial cycle indicator 0-1 interval CNB - Financial Stability Report 2016/2017 –  1 F
122 Index PX value PSE, Prague Stock Exchange –  2 F
123 MFI total assets Millions CZK CNB - ARAD –  2 F
124 House price index Index 2010 = 100 CSO - Prices –  2 F
125 Banks provisioning value CSO - Prices – 2 F
126 House price gap - CNB calculations value CNB - Financial Stability Report 2016/2017 –  1 F
127 Overvaluation of commercial property prices - CNB calculations value
CNB - Financial Stability 
Report 2016/2017 –  1 F
128 Shadow banking sector, total assets Millions CZK CNB, ARAD –  2 F
129 Insurance companies and pension funds Millions CZK CNB, ARAD – 2 F
130 Money market funds Millions CZK CNB, ARAD – 2 F
131 Investment funds Millions CZK CNB, ARAD – 2 F
132 Other financial intermediaries (financial vehicle corporations) Millions CZK CNB, ARAD – 2 F
Ex
ch
an
ge
 ra
te
s
133 Real effective exchange rate Index 2015=100 CNB, ARAD SA 2 F
134 Nominal exchange rate CZK/EUR, monthly average value CNB, ARAD – 2 F
135 Nominal exchange rate CZK/GBP, monthly average value CNB, ARAD – 2 F
136 Nominal exchange rate CZK/USD, monthly average value CNB, ARAD – 2 F
137 Nominal exchange rate CZK/JPY, monthly average value CNB, ARAD – 2 F
138 Nominal effective exchange rate Index 2015=100 CNB, ARAD – 2 F
Table 2A:  (Continuation)
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Group No. Series description Unit Source Adj. TC S/F
Ex
te
rn
al
 e
nv
ir
on
m
en
t
139 Government bond yield 2Y - Eurozone % CNB, ARAD  – 1 F
140 Government bond yield 5Y - Eurozone % CNB, ARAD  – 1 F
141 Government bond yield 10Y - Eurozone % CNB, ARAD  – 1 F
142 Yield spreads on risky private sector bonds value CNB - Financial Stability Report 2016/2017  – 2 F
143 Crude oil, Brendt, $/bbl, current Europe USD/barrel EIA  – 2 F
144 Crude oil, Brendt, $/bbl, current US USD/barrel EIA  – 2 F
145 Crude Oil Production, US fields thousand barrels EIA  – 2 F
146 Composite indicator of systemic stress, Eurozone index 0-1 ECB  – 1 F
147 EURIBOR 3M % ECB –  1 F
148 GDP, chain index volumes, Eurozone (changing composition)
Index 2010 
= 100 Eurostat  – 2 F
149 DAX index value Datastream  – 2 S
150 Industrial production index, total Germany Index 2005 = 100 Eurostat, ipp_st_m  – 2 S
151 Ifo - Business Climate Index, Germany Index 2005 = 100 CESifo  – 2 S
152 All Commodity Price Index Index 2005 = 100 IMF  – 2 S
153 Non-Fuel Price Index Index 2005 = 100 IMF  – 2 S
154 Food and Beverage Price Index Index 2005 = 100 IMF  – 2 S
155 Industrial Inputs Price Index Index 2005 = 100 IMF  – 2 S
156 Agricultural Raw Materials Index Index 2005 = 100 IMF  – 2 S
157 Metals Price Index Index 2005 = 100 IMF  – 2 S
158 Fuel (Energy) Index Index 2005 = 100 IMF  – 2 S
159 Crude Oil (petroleum), Price index Index 2005 = 100 IMF  – 2 S
Source: Own processing
Table 2A: (Continuation)
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